gate the relationship between hormone dependency and various biochemical markers. The tumours are heterogeneous populations of hormone-dependent and -independent cells; the latter tend to become more numerous during serial transplantation (Sluyser & Van Nie, 1974; Sluyser et al., 1976) . Hormonedependent mammary-tumour cells differ from their independent counterparts in hormone-receptor content (Sluyser & Van Nie, 1974; Sluyser et al., 1976; mammary-tumouir virus expression (Sluyser et al., 1 977) glycolytic enzymes (Briand & Daehnfeldt, 1973) number of isoacceptor peaks of transfer RNA (Qutist et al., 1976a, b) and iodide uptake (Thorpe, 1976) .
During serial transplantationi, changes occur in the number of prolactin-binding sites on the membrane of the tumour cells and membrane glycoprotein changes are also observed (Smets et al., 1977) . It is therefore of interest to know whether such membrane changes can also be detected by other means. Concanavalin A (Con A) is widely used in comparative studies of normal and tumour cells. In many cases, Con A agglutinates tutmoutr cells more easily than noninmitotic normal cells (Inbar & Sachs, 1 969; Burger, 1969; Inbar et al., 1971) . Con A is often used in experiments where a causal relation is sought between agglutinability and (lifferences in growth control (Burger, 1970; Inbar et al., 1972 (Sluyser & Van Nie, 1974) . In some cases, single-cell suspensions of the tumours were used for s.c. grafting (107 cells/mouse). Each transplant generation consisted of 2 castrated mice treated with oestrone and progesterone, and 2 castrated mice with no hormone treatment. The animals were checked regularly for 3 months. If within this period no tumour appeared in the animals not receiving hormones, but outgrowths appeared in one or both of the treated animals, the tumour tested was designated hormone-dependent. On the other hand if the tumour grew in the untreated animals as well, and the time of tumour appearance was equal to that in the treated group, the tumour tested was considered hormone-independent. Tumours that were transplantable into untreated animals, but appeared more than 1 week earlier in the hornmone-treated animals, were called hor-
According to this definition, the primary tumour and hormone-treated transplant generations 1-9 were hormone-dependent, transplant generations 10-12 were hormoneresponsive, and transplant generations 13-16 were hormone-independent (autonomous).
Single-cell suspensions.-These were prepared by a modified version of the method by Wiepjes & Prop (1970) . Tumour tissue (1.5 g) was chopped into small pieces with a tissue chopper. The fragments were washed twice with 0.2% glucose in phosphatebuffered saline (PBS).
After removing excess liquid by suction, the fragments were incubated with gentle shaking for 45 min at 37TC with 0.1% collagenase (Sigma, Type I) 0.1% hyaluronidase (Sigma, Type I) 4% bovine serum albumin in 30 ml of 0 2% glucose-PBS. After centrifugation for 2 min at 1500 rev/min in the Christ centrifuge, the resulting pellet was suspended and then incubated with gentle shaking for 1 h at 37°C with 0.1% Pronase (Sigma, B-grade) in 30 ml of Dulbecco's modified Eagle's medium that contained 4-76 g/l HEPES (pH 7.4). Then 30 ml of foetal calf serum (Gibco Bio-Cult, Glasgow, Scotland) was added to the cell suspension.
After mixing, the suspension was placed at 4°C for 5 min. All subsequent steps were carried out in the cold. The suspension (60 ml) was passed through a sieve and centrifuged for 2 min at 1500 rev/min. After washing with PBS, the cells were taken up and diluted with PBS. Cells were counted with a haemacytometer and percentage viability determined by trypan blue exclusion.
Cytoagglutination.-Lectin-mediated cytoagglutination was determined as previously described (Van Blitterswijk et al., 1976) . Briefly, portions of 25jA tumour-cell suspension (2 x 107 cells/ml) in Ca2+-and Mg2+-free PBS, pH 7*5 (CMF-PBS) were mixed with 25,u1 portions of the Con A serial dilutions in the same buffer. The Con A concentrations indicated in Fig. 2 are the final concentration in this 50/l reaction mixture. After incubation at 22°C with gentle shaking for 30 min, the tubes were put on ice and the cytoagglutination was measured immediately by an electronic particle counter (Coulter Counter model ZF, Coulter Electronics Ltd, Harpenden, England). To this end, the contents of the tubes were diluted 400-fold with Isoton (Counter Electronics, Ltd) which was pipetted down the side of the tube in two 10ml portions. After adding the first portion of Isoton, the tube was emptied into a 30ml Accuvette plastic Coulter Counter vial, rinsed with the second portion and emptied again into this vial. The vial was then inverted twice and 100l portions were counted, using a 100,um orifice tube at 3 threshold (T) setting: 12-5 (Ti), 50 (T2) ' ' L j 9 e i , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,,, w f000000 '/0'0 P16 tumours showed predominantly a mesenchymal/sarcomatoid structure, and also areas with recognizable epithelial differentiation. The hormone-treated tumour had a number of cells with cytoplasmic vacuoles, suggesting secretory activity.
Agglutination of tumour cells Fig. 2 shows some typical results when increasing amounts of Con A were added to suspensions of mouse mammary-tumour cells. Practically no agglutination of cells occurred when Con A concentrations below 1 g/,uml were added, but higher concentrations of the lectin caused marked clumping of cells. The concentration of Con A, required for a 50% decrease in the amount of single cells was similar (2-3 ,ig/ ml) for all the transplant generations studied, except for P13 and P14 (5-6 jug/ ml). If the number of single cells (T1-T2) in the absence of Con A was taken as 100, the maximum number of Con A-induced clumps of 4 or more cells obtained from tumours of the 1st, 10th and 13th transplant generations was 2-4 ( Fig. 2A ), 4.3 ( Fig. 2B ) and 9-8 (Fig. 2C) sometimes found at very high concentrations (100 ,g/ml) of the lectin. In Fig. 3 the number of clumped cells is plotted for each transplant generation studied. Con A-mediated agglutination was low in hormone-dependent transplant generations 1-9, but increased in hormoneresponsive transplant generations 10-13, with a further increase in hormoneindependent transplant generations 13-16. A sharp peak in cytoagglutination occurred with transplant generation 13. This peak was observed with both hormone-treated and -untreated tumours.
DISC,VSSION
The data presented here show that changes occur in the lectin-mediated agglutinability of GR mouse mammary- and, since Con A inhibits prolactin binding in some systems , it seems possible that the loss of prolactin-binding and other recognition sites on the cell membrane is due to an increased expression and masking effect of Con A receptors, which in turn might be related to the increase in lectin-mediated agglutinability. However, a direct relationship between agglutinability and hormone dependency is difficult to establish, since our data also indicate a change in the histology of the tumour, which itself might influence the Con A-mediated agglutinability of the cells. It seems possible that the very high agglutinability of transplant generation 13 was related to this tumour being an anaplastic carcinoma, consisting of loosely arranged cells. It is possible that, because these cells were not as interconnected as cells of other transplant generations, they show an enhanced expression and/or avidity of receptors for Con A.
In conclusion, our results suggest that, though hormone-independent GR mouse mammary-tumour cells in general have a higher Con A-mediated agglutinability than their hormone-dependent counterparts, it is questionable whether this reaction can be used as a marker for hormone dependency, because changes in tumour histology may also cause changes in agglutinability.
